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Abstract  Satellite remote sensing is currently the most important way of global-scale precipitation observations.
The identification of precipitating clouds based on the satellite-borne measurements is still one of the most challeng-
able problems. In order to get a universal precipitating-cloud identification method available for common optical sat-
ellite measurements, the relationship between cloud parameters and precipitating-cloud pixels is analyzed by using
matched TRMM Visible and Infrared Scanner (VIRS) and Precipitation Radar (PR) long time scale measurements
in the selected regions. According to the derived characteristic cloud parameters of precipitating clouds that is con-

trast to non-precipitating clouds, a daytime precipitating clouds detection scheme. called Identification of Precipitat-
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ing Clouds from Optical Thickness and Effective Radius (IPCzR.), is proposed relying on both cloud optical thick-

ness and effective radius. As the cloud parameters are retrieved from the visible and infrared signals that cannot pen-

etrate the precipitating clouds, the IPCz R. scheme can be used operationally over both ocean and land areas. Com-

parison to PR standard rain products is conducted to verify the IPCz R. results, in which three dimidiate-forecast

factors are utilized and two other precipitating-cloud identification schemes are also evaluated, with one proposed by

Inoue and Aonashi (2000) and the other proposed by Nauss and Kokhanovsky (2006). The study proves that IPCr R.

scheme gives better spatial depiction of precipitating clouds. Especially, in oceanic areas, precipitating and nonprec-

ipitating clouds are well separated by current method, with the probability of detection near 0. 84 and probability of

false detection remaining just 0. 06, indicating a satisfying accuracy for satellite monitoring and forecasting of precip-

itation operations,

Key words precipitating-cloud identification, optical thickness, effective radius, TRMM
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2008) . Py shiki ¥ (Spencer, 1986; Spencer et al.,
1989; Olson et al.,, 1996; Liu and Curry, 1998;
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FEshikE ¥ (Simpson et al., 1996; Iguchi et al.,
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Table 1 Dynamic parameters setting of 2D lookup table

HAr e %L AR H HRAEYE
0. 65 yom 3 52 5T L IR « 15 0.5, 1, 2, 3, 4, 6, 8, +++, 96, 128
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=i (EVKED A3eER Re/pm 9 4, 6,8, 12, 16, 24, 32, 48, 64
1. 64 pm W IE AL KBAKTA /() 16 0, 5, 10, ==, 70, 75
TBERTiff/ O 7 0, 5, 10, 15, 20, 25, 30
AHXS T A/ ) 19 0, 10, 20, ===, 170, 180
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Fig. 2 Averaged values of CSI, ETS, and HSS in different decision schemes of precipitation probability in (a) typical land areas and (b)

typical sea areas
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AT =5, [FEffE ] C12 (Chl/Ch2) i
(Inoue and Aonashi, 2000) #l RADS (Rain Area
Delineation Scheme) ¥ (Nauss and Kokhanovsky,
2006) X AH RIS AT AH B R K 2= R0, R0
4505 PR RN ZE R AT U, 2 ) b A 2] =
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NARTTRB = FIEERERI LS5 A S
“IOUHHR A LA PR R T RGBSR AT
Guit, & 3 MIFR 4 S0l 4n = FpJr ik AE Rl o A0 i
PR R E.

x3 ZWMAEEARRXIFENEKEEREIT
Table 3 Results of the standard verification scores applied to
typical land areas as identified by C12 scheme, RADS, and IP

Cz R. scheme

Fk POD POFD FAR CSI ETS HSS
C12 0.634 0.090 0.330 0.483 0.384 0.555
RADS 0.810 0.204 0.466 0.474 0.344 0.512
IPCz R. 0.732  0.118 0.359 0.520 0.413 0.585

R4 =SMFEEHRBEFEXIERNMEKRSE RS
Table 4 Results of the standard verification scores applied to
typical sea areas as identified by C12 scheme, RADS, and IP

Cr R. scheme

Fk POD POFD FAR CSI ETS HSS
C12 0.780 0.085 0.412 0.505 0.440 0.611
RADS 0.905 0.115 0.450 0.520 0.450  0.620
IPCz R. 0.839 0.057 0.305 0.614 0.562 0.719

GiitHig . 7ERGHE . RADS ¥:XF [ K = B iR
52 (Probability of detection, fij#k POD) £z,
ik 81 % A AT s IPCeRIEIRZ , 21 73%, Cl12 il
ik, HA 63%., (A5FEE, RADS SRRk =
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iRH R B IK = B EL ] (Probability of flase detec-
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Fig. 1 Precipitation probability in various combinations of cloud optical thickness and effective droplet radius in (a) typical land areas (total

pixel number: 985651, precipitation pixel number: 123671) and (b) typical sea areas (total pixel number: 457701, precipitation pixel num-

ber: 54987)
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Fig. 3 Comparison between satellite and PR-based rainfall areas in a front sample: (a) 0. 65 um reflectance; precipitating clouds indicated

by (b) C12 scheme, (¢) RADS, and (d) IPCz R. scheme



